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(57) WaoGpatvHHe othocmtc* i cnoco6«M« 
tipMMOmeiewM Ann awnpawcn** At+op*^ 
pobohhor QficaOHQ* koaohhw b h^tahux m 
f aaoatiX c'ttaxMna*. Ucamo *30&pereH*« bb- 

xo/tomhu. A/wjtoto * oOeaAHyio wwwHHy cur 
ckbot. raaOKKy tpV* e r*upaiMw«iec*oft ad- 
pMwpyiomeft ronoBicoa (flD noAa*OT a TpyCu 
WBUfRDCTi. noa p»6owm /UftnBffMeM H opdt3- 
BOART CTBrtrfto ncpewtt^eHM^ wwmw Tpy6 r. 
Ar a/to/i* BunpBpntcMOfO yMaerica, npuMSM 

KonOHMw rpy& c A r «W>nv B*npa«*«eMoro 
ysBcma cHKjy a«epx up* pafioneM A3an*«v«n 
t flt. 3 n*. 1tb6*. 
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M306p«TftHH« OTMOCKTCB « CflOCOfca*. 
CdAfttfr KQflQHM B Cfc»B*CWMaJC ne^TTflHO* « 

.mom nrx>MMtunettHocTM« b Hiwmocm np* 
pa6oT3X no Kanwraii wiOMy peMOHrry oGcbahkx 
<onoHH, 

Uenvto vuw6peTe»mjt bbbabtcji noawiua- 

NHO B^BKTHBHOCTH B*4nPBB*a*WB ja^OP*** 

poBBwMoft ofecaA«oo iconoHWu. 

Hz Own* «do6pa*BHa KOMnoMO&ta. ony 
tueHHaB b o6caAwyx> Rononny «H*e aunpaa- 

flftBMOrO y«BCTKB M COCTOBIUBB MB 

r HApdftAKHBcuoro pacmwipwre/w ■ we r«A- 
pa&nwecnoft AopHMpyaoiueA rwoiw p wibpb- 

H OH A** 9anOAN6H>iB JlCMAKOCTblO 
rpBHCnopTHOtt KOilOMHW TPy6 H MBRBHpBl 

Qnytea MMA^oqm *3 Tpy6 npn ncwn»^Me <omoo- 
hobkm us cKBax*nbi; Ha - pa6ora $op- 
Mi<pyK>uieA ro/iOBKM 8 aynpaoweMOM 
ysacm; mb ^wr,3 - paapo3 (pop»*WQW* 

rOflOBKW, 



Cnoco© BMnpaweHwi A«4>opMHpOBaHMoft 
o6caAna>» KonoHHu ocyuiecrBnjiioT c/jbav«- 

lAMM o6pB3PHf » 

CnyC«B40T K BunpBBilflBMQMM ySSCTKy t 

itonoHHy rpy6 3 c ^opMMpyioine* faaoaco^ 2. 
noft*0T a KonoHMy Tpy6 3 3*«a«octv ooa pafio- 
«U4M ABBnei^ieH mipovo boast nepCHBUienwo 
K^notiMM Tpy6 3 baoaw awnpaen^BMoro y^acT- 
» a npouecc* paStwaro umtna. npv«BM pa6o- 

Wft UMKn flpOVfBBOABT CTBA^INO. B Ha *B*A0* 

tTBA^M npOH3BOA«T nepeneiaeK^ koaomhu 
TpyG BAonb BbmpaaDflBMoro yiacTKd cmmsy 
aaepx npw paGOMBM abb/ibhmh b rw/ipa an ulc- 
eus* ^opM^pyioii(BA fOJtOBite . 

Cnoco6ocywcCTMBiOTaieAyH)mMM ofipt- 

BOM* 

06caA M an *o/iowtia ahbmotpom 146 mm c 

TO/lUiXHOfl CTBMRW 10 MM CMBTB MB r/iy6w«e 

1200 m. MartapHBfl 66c*A"°* coaohhu crafla 
rpynnfcinpoHHocTMfl{ ^-6500Krc/cM a, - 
- SSOCfcre/e* 2 ). UJa6/iohom ambmctpoh 124 
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mm onpdAeAMnvf MaapoxoA«Moerb a oScaomoh 
kohohmC Ha r/iydftHd 1200 m. no/>y*MAH rtOC*A- 
icy - waSnCH na npoxoAKr, UJafoox AMaM*r- 
^om 118 mm npoxOAMt. XbctxkA raCapwT 

amtt 116 mm. 

Ycrawoannw pa3Aau**H»R cerropoa 4 

^OpMMpryiQUie^ f OrtOBKW. J^MOTp MX PddABM- 

ws»t**-*or.>*«H co orwrcroo aorw »Myrp*MM«- 
ny A>*aMctpy o6caA«oft xoaohhu ot ABaMcvrpa 
116 mm AO AwaMeipa 126 mm. 

<popM«pyioma* rcwtOBKa 2, HfteipOdHHa* 
3aA?HMU« MaxcHManaH** A^werp a pac- 

UIHp«MHQM COCrO«HKM, COOTBeTCTW«UlMfl MO~ 
MHHIVfVHOMy AMaMGTpy OQCUHOA HOAOHHhl. 

ooycKaercu km*« cttaroro ynacrxa. 

OnpoAen»»T ycMiu**. coaAaaatMtfe cox- 
ropaMM 4 4>opM*pyi<mi** faro*** na BHyrpa«~ 
hh* ahombtp o6taAHQA xoaohhu 5; 

P*3,14 -7.1 - 10 - 120*28800 *r. 

rAC D - 7,1 cm -r mtftvmw* A*eM*TP pew- 
hobo* ynw>THMx««%Hoft MdHaxaTu ncm cerro- 

L * 10 cm - awh9 peaamoaoft ynAorwt- 

P - 120 *rzlc*C - pafiosee wa8wno*HO» 
AaBiieMMt xviakoctm a roaow 2. nojrracp*- 
A«HHoa TewMHctKO* xapaxtspHcmaoft. 

OopvAanmor y»e*M«oe jpaaeKMa* coias* 
ta*Ho* cexTopaw* conaaxK 2, no anyrpaMKa- 

My Avw«€Tpy 0600 AHO0 itfvio**-*; 

2QB00 28300 



Aatea. c6pac** A*a/i©M*e AO ny**. onr 
c«aior *OMnoHoacy c ^opMMpypou*e4 fOJiOfc*ofc 
2 hwxco CMAToro y*«acTica 1 a coaepiuaioT bto* 

P0<i npoXQA * C00TaeTCTB6HMO taxace tpetwA 

6 npcxoA CHMjy aaapx. 4»ucMpyA no rMAP*»" w " 
MecicOMy MHAttxaTopy eeca (TOB) oce&we 
•rpyam. 

rtony^cHHweoceroa narpyaw ceeAewu a 

10 AHa«i«Hpya oceawe narpysicH.oTMCHajor, 
hto nocno BTOporo npoxooa oww cwwswiwcb 
*a H%. no cpaanewvuo c fiapaw*. a now 
rpeTtero npoxOA3 -na 35%. 

CAHaxOt na^wkaa napa** npoxo** mo* ho 
15 co3AaaatvmOMW4MOCAaanaMwa an«Apaai*j»- 
sec^o^jhJpMMpyioauaft ronoaxa k ikvtfciue 120 
crc/CHr. 3 to oipaawTca na ae*WMWHe *oht**- 
thw* h ocean* warpyaxaK Ohw aoapacryi. 
Cfl*A* aa aoapacr^HMoM oceeo^ nzrwsxx no 
20 rvlB. Henb3a ^oiiyciearrif. hto6« ce ecflvwiHa 
npaawcMiw 300 kH AonontwrenwHO k aocy 
Tpy6 Hanwmpwowyittsxa «onnoHoaB»c ^op- 
Mitpyww<i rORoaitoft. tax kbk awHwKaeT 
or*a6HOcrv nopwaa Tpy6. 
25 . Eaiw ocvm ^rpyowca npH6/n«<ca«ra r 
aroa aawwHa/. H«o6aoAWMO cHWMTi. waow- 
tonhoo AaaAawwa ^chakoctm a rom»ne 2 a npe 
A eAdx ot 15% U» *i npoAWWW"' npoTwry 
CHMsy aaepoc Mapoa c«fltwa y**9CTOK, 
30 Omacevme ocaawx narpyso^ npii noarop* 
hmx npovoApy rwioawt 2 caMA0»eakcr»yeT o 
TOM, TTO CMBme o6caAHoa kd/idhmw yctpa^o- 
ai ca. rypoxoAvtMOcn. n o waowa aoccra^aa- 



3fi 



= 14l0icrc/cw 2 t 

rfleO^*12c«- BHyrpeWH^ A^Mcrp noftep- 40 
xHOcrraft <OKra«Ta; 

t- 0,6 cm - AflKHa xoHTaxra.caiPTopoa. 

Tawn o6paaoM. yuenuioe A^ayicKue. co- 
^AaaaaMoe cexropaMM no «MyTpe»«eMy 

MOTpy 06C3AHOft XOnOHHM. COCTaBWCT AO TO 

noAA^PXcnasfl a roaoaxo 2 paOosee 
TOMHoe Aaa^eHne. paanoe 120 *tc/cm i TRnyr 
iioavomwicom rpyCw 2 aaepx u coeopuiaiOT 
oapawft npoxoA a>opM*ipyioiiicft ro/ioanoil w w 
pea our!** yvacTox 1 oOcAAKa* ^qaoiwbi. 
co3Aaaa« na oGcaAMyio KononHy xcHraxTMbja 
w ocaBM Marpyarw, 



OopMy/ia H3o6paTBH«fl 
CnocoSaunpaaneMMJi Ac^opMiopoaaHMoft 
o6caAMO<i vonoHHM, ewiiouaiouwfi cnycc k aw- 
npaaaaeMOMy ysacncy TpawciiopTHoU koaom- 
hu xpyO c nwaaaWHeciCMM pacu>wpMTaAeM. 
noAany a TpyOu acKAXDcTM hoa pa6o*o*M a»b- 
nenfr*M m ftepaaiaiaa<HMa kotohmw rpy6 sap** 
Bunpaajmawroiractica a npouecce pafionaro 
nmaa.oYiivmaiouiHAca tom* wro. c uenwo 
noavnucHvot aa>a>axT&aH0CTM avnpaaftekWfl 
AB$opMMpoaaMHOA o6caAHo^ xotohhm, a xa- 
Macrae ruflpaaimHBCKor© paCtuapMieaB mc- 
noAwywr rnApaa*»*wecity»o AOpw^pywmyio 
ronoaxy. npweM po6pwft npo^WA^ 

CTBAH^HO, a Ha JQ3XJP* craAHH npOH3BOA»T 
nepdMciueiMe xoaohhm Tpy6 aAD/iv Bbinpao- 
AaaMoro yHacm cwway aaapx npn paBo*«M 
^aanemiM a rMApa»*w«=*oft AOp«vipyx>ma« 
roiioaxe. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7A cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 = 26800 _ 
mit ~ n D^C 314120.5" 

= 1410kgffcm 2 , 

where D m = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% Cy. 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 



1677248 
5 

next page for tables and figures under columns 5 and 6] 



1677248 
6 

[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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